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(54) MICRO RELAY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
microminiaturized microrelay, having less resistance 
when a contact is turned on, and excellent vibration 
resistance, a frequency characteristic, and an insulating 
property, while concurrently ensuring desired contact 
pressure and a distance between contacts. 
SOLUTION: Movable contacts 25 and 27 are provided 
respectively on the center part of the front and rear 
surface of a movable part 23. composed of the thin 
platelike base material of single crystal silicon and 
fixedly supporting at both the end parts so as to be bent 
to one side. While a pair of fixed contacts 31, 32, and 11, 
12, connectably/disconnectably facing the movable 
contacts 25 and 27, are formed respectively on the 
opposite surfaces of the fixed base plates 30 and 10 
facing the movable part 23, and also drive electrodes 33, 
34, and 1 3. 1 4 are provided respectively on the 
peripheral vicinity of the fixed contacts 31, 32, and 11, 
12. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The micro relay characterized by establishing a driving means near the 
perimeter of said stationary contact while, preparing a traveling contact in an one side 
center section at least so that it may consist of a sheet metal-like base material of a 
single crystal and may curve to one side and forming the stationary contact of the 
couple which counters this traveling contact possible [ attachment and detachment ] 
in the opposed face of the fixed substrate which counters said moving part. [ the rear 
face of a table of the moving part which did fixed support of the both ends at least ] 
[Claim 2] The micro relay according to claim 1 characterized by said moving part being 
the diaphram configuration which carried out fixed support of the perimeter edge. 
[Claim 3] The micro relay according to claim 1 or 2 characterized by said driving 
means being the actuation electrode which attracts said moving part with 
electrostatic attraction. 

[Claim 4] A micro relay given in claim 1 characterized by having arranged the fixed 
substrate so that it may counter at intervals of predetermined to the table rear face 
of said moving part thru/or any 1 term of 3. 

[Claim 5] A micro relay given in claim 1 characterized by said fixed substrate being 
glass material or single-crystal-silicon material thru/or any 1 term of 4. 
[Claim 6] A micro relay given in claim 1 characterized by forming in the table rear face 
of said moving part an energization means to increase the energization force of the 
thickness direction thru/or any 1 term of 5. 

[Claim 7] The micro relay according to claim 6 characterized by said energization 
means being the thermal oxidation film. 

[Claim 8] A micro relay given in claim 1 characterized by establishing the auxiliary 
driving means which decreases the energization force of the moving part which curved 
at least on one side at the time of actuation while on the rear face of a table of said 
moving part thru/or any 1 term of 7. 

[Claim 9] The micro relay according to claim 8 said whose auxiliary driving means is 
characterized by being a piezo-electric thin film. 

[Claim 10] The micro relay according to claim 8 characterized by said auxiliary driving 
means being the ctenidium-like electrode of a couple which is formed in the medium 
end face of a movable substrate, and gets into gear in the state of non-contact. 
[Claim 11] A micro relay given in claim 1 thru/or 10 any 1 terms characterized by 



stationing said moving part in the decompressed seal space. 

[Claim 12] A micro relay given in claim 1 characterized by being filled up with an 
insulator layer generating prevention gas in the seal space which has stationed said 
moving part thru/or any 1 term of 1 1 . 

[Claim 13] A micro relay given in claim 1 characterized by being contained by the 
stowage container through an impact absorber thru/or any 1 term of 1 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a micro relay and the self^hold mold 
micro relay which can maintain the bow condition of moving part especially. 
[0002] 

[Description of the Prior Art] Conventionally, as a relay, there is an electromagnetic 
relay using an electromagnet, for example. However, since a mechanical component 
part is needed, while a miniaturization is difficult, since the inertia force of moving 
parts is large among mechanical component parts, it is easy to produce fatigue 
breaking and lacking in endurance. It is not easy to secure desired contact pressure 
and the distance between contacts simultaneously with the miniaturization in a small 
relay especially. 

[0003] Moreover, although there are some which consist of a solid-state-switching 
component as a kind of a small relay, while resistance in case a contact turns on is 
strong and frequency characteristics are low, there is a trouble that the insulation 
between I/O and between like-pole terminals is low. 

[0004] The resistance of this invention in case a contact turns on securing desired 
contact pressure and the distance between contacts simultaneously in view of said 
trouble is small, and it aims at offering the micro micro relay excellent in vibration 
resistance, frequency characteristics, and insulation. 
[0005] 

[Means for Solving the Problem] The micro relay concerning this invention consists of 
a sheet metal-like base material of a single crystal in order to attain said object. The 
inside on the rear face of a table of the moving part which did fixed support of the 
both ends at least so that it might curve to one side, While preparing a traveling 
contact in an one side center section at least and forming the stationary contact of 
the couple which counters this traveling contact possible [ attachment and 
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detachment ] in the opposed face of the fixed substrate which counters said moving 
part, it has considered as the configuration which established the driving means near 
the perimeter of said stationary contact. 

[0006] Said moving part may be the diaphram configuration which carried out fixed 
support of the perimeter edge. Moreover, said driving means may be an actuation 
electrode which attracts said moving part with electrostatic attraction. Furthermore, a 
fixed substrate may be arranged so that it may counter at intervals of predetermined 
to the table rear face of said moving part. And said fixed substrate may be glass 
material or single-crystal-silicon material. 

[0007] An energization means to increase the energization force of the thickness 
direction may be formed in the table rear face of said moving part. As said 
energization means, there is thermal oxidation film, for example. 

[0008] While on the rear face of a table of said moving part, the auxiliary driving means 
which decreases the energization force of the moving part which curved at the time of 
actuation may be prepared at least in one side. You may be the ctenidium-like 
electrode of a couple which is formed in a piezo-electric thin film or the medium end 
face of a movable substrate, and gets into gear in the state of non-contact as this 
auxiliary driving means, for example. 

[0009] Said moving part may be stationed in the decompressed seal space. Moreover, 
it may be filled up with an insulator layer generating prevention gas in the seal space 
which has stationed said moving part. Furthermore, the whole this application micro 
relay may be contained to a stowage container through an impact absorber. 
[0010] 

[Embodiment of the Invention] Next, the operation gestalt concerning this invention is 
explained according to the accompanying drawing of drawing 1 thru/or drawing 4 . The 
micro relay concerning the 1st operation gestalt carries out the junction unification of 
the lower fixed substrate 10 and the up fixed substrate 30 from the upper and lower 
sides at the movable substrate 20. respectively, as shown in drawing 1 and drawing 2 . 
[0011] The stationary contacts 11 and 12 of a couple are formed in the top-face 
center section, and said lower fixed substrate 10 is pulled out through printed circuits 
1 1 a and 1 2a, as it consists of glass material and is shown in drawing 2 (dX Furthermore, 
the actuation electrodes 13 and 14 of a couple are installed in the both sides of these 
stationary contacts 1 1 and 12 side by side. It connects by printed-circuit 14a so that 
it may become this potential, and these actuation electrodes 1 3 and 1 4 are pulled out 
by printed-circuit 13a. Moreover, as for the lower fixed substrate 10, the projected 
parts 15 and 16 for junction are formed in the top face. In addition, said lower fixed 
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substrate 10 may consist of single-crystal-silicon material. However, it is necessary 
to insulate stationary contacts 11 and 12, the actuation electrode 13, and 14 grades 
through an insulator layer in that case. 

[0012] Said movable substrate 20 is formed by single-crystal-silicon material. And as 
shown in drawing 2 (c), between the junction field 21 arranged at the table rear face 
and 22 is made into moving part 23. Traveling contacts 25 and 27 are formed in the 
abbreviation center section on the rear face of a table of this moving part 23 through 
insulator layers 24 and 26, respectively. Furthermore, said moving part 23 is supported 
so that it may curve to either of the vertical directions. In addition, as for said movable 
substrate 20, the pad 28 for wire BONDINKU is formed in the end section of the front 
face. 

[0013] Moreover, while on the rear face of a table of single-crystal-silicon material, 
the silicon thermal oxidation film may be formed in the table rear face of moving part 
23 at least. It is for securing desired contact pressure simultaneously, securing the 
predetermined amount of displacement by giving moving part 23 the big compressive 
force of the silicon thermal oxidation film, giving the much more big energization force 
according to the thickness direction, and incurvating moving part 23. 
[0014] As said up fixed substrate 30 consists of glass material like said lower fixed 
substrate 10 and is shown in drawing 2 (b). the stationary contacts 31 and 32 of the 
couple which counters said traveling contact 25 possible [ attachment and 
detachment ] are formed in the rear face which counters said movable substrate 20. 
Moreover, the actuation electrodes 33 and 34 are installed in the outside of these 
stationary contacts 31 and 32 side by side, respectively. Furthermore, the projected 
parts 35 and 36 for Junction are formed in the edge located in the outside of these 
actuation electrodes 33 and 34. 

[0015] And as shown in drawing 2 (a), said stationary contacts 31 and 32 of a couple 
are pulled out by the front face through through holes 31a and 32a, and are further 
pulled out to the surface edge through printed circuits 31b and 32b. Similarly, said 
actuation electrodes 33 and 34 of a couple are also pulled out by the front face 
through through holes 33a and 34a. And it connects by printed-circuit 34b so that the 
actuation electrodes 33 and 34 may serve as this potential, and it is pulled out through 
printed-circuit 33b. 

[0016] In addition, said up fixed substrate 30 may consist of single-crystal-silicon 
material. However, it is necessary to insulate a stationary contact 31 and 32 grades 
through an insulator layer in that case. Moreover, aluminum, gold, silver, copper, 
platinum, etc. are mentioned as an actuation electrode material. 



[001 7] Next, the actuation approach of a micro relay of having the above-mentioned 
internal structure is explained. First, when the electrical potential difference is not 
impressed between the actuation electrodes 33 and 34 and moving part 23, moving 
part 23 is curving to the upper part side, and a traveling contact 25 contacts 
stationary contacts 31 and 32, and is making them flow. 

[0018] And if an electrical potential difference is impressed between the actuation 
electrodes 13 and 14 and moving part 23, electrostatic attraction arises between the 
actuation electrodes 13 and 14 and moving part 23, and moving part 23 can draw near 
to the lower fixed substrate 10 side. For this reason, after moving part 23 is reversed 
and a traveling contact 25 opens from stationary contacts 31 and 32. a traveling 
contact 27 contacts stationary contacts 11 and 12. Then, even if it cancels 
impression of the above-mentioned electrical potential difference, moving part 23 
maintains the condition. 

[0019] Subsequently, if an electrical potential difference is impressed between the 
actuation electrodes 33 and 34 and moving part 23, after moving part 23 will be 
reversed and a traveling contact 27 will open from stationary contacts 1 1 and 12 with 
the electrostatic attraction produced between the actuation electrodes 33 and 34 and 
moving part 23, a traveling contact 25 contacts stationary contacts 31 and 32. And 
even if it cancels impression of an electrical potential difference, moving part 23 
maintains the condition. 

[0020] As shown in drawing 3 , the 2nd operation gestalt covers the table rear face of 
moving part 23 with the silicon thermal oxidation film (not shown) which is an insulator 
layer, and provides traveling contacts 25 and 27 (not shown [ a traveling contact 27 ] 
in drawing 3 ) in the center section on the rear face of a table, respectively. And on 
both sides of traveling contacts 25 and 27, the piezo-electric thin films 40 and 41 are 
arranged as an auxiliary driving means, respectively. Furthermore, while electrical 
connection of the printed circuit 42 is carried out to the left side edge section of 
these piezo-electric thin films 40 and 41. electrical connection of the printed circuit 
43 is carried out to the right side edge section of the piezo-electric thin films 40 and 
41. 

[0021] If an electrical potential difference is impressed to the piezo-electric thin films 

40 and 41 through printed circuits 42 and 43, respectively from said external 
connection pads 44 and 45 for auxiliary actuation, the piezo-electric thin films 40 and 

41 expand and contract in a longitudinal direction. For this reason, if impress an 
electrical potential difference also to said piezo-electric thin films 40 and 41, they are 
made to expand and contract and a part of energization force of the thickness 



direction of said moving part 23 is decreased when reversing moving part 23, it can 
drive by driver voltage lower than the case where moving part 23 is reversed only with 
electrostatic attraction. Since others are the same as that of the above-mentioned 
1 st operation gestalt, explanation is omitted. 

[0022] As the 3rd operation gestalt is shown in drawing 4 , the movable substrate 20 
consists of moving part 23 and support edges 29a and 29b located in the both sides of 
this moving part 23, respectively. Said moving part 23 is covered with the silicon 
thermal oxidation film (not shown) the table rear face of whose is an insulator layer 
except for a part, and traveling contacts 25 and 27 (not shown [ a traveling contact 
27 ] in drawing 4 ) are formed in the center section on the rear face of a table. 
Furthermore, the ctenidium-like electrodes 50 and 51 are formed in the both-sides 
end face of moving part 23, respectively. On the other hand, silicon oxide is formed 
also in the table rear face of support edge 29a. However, while single-crystal-silicon 
material is exposed in the junction field 21, the external connection pad 52 is formed 
in the part which the single-crystal-silicon material which follows this exposes. 
Furthermore, the ctenidium-like electrode 53 is formed in the piece side edge side of 
said support edge 29a. On the other hand, silicon oxide is formed also in the table rear 
face of support edge 29b. However, while single-crystal-silicon material is exposed in 
the junction field 22, the external connection pad 54 is formed in the part which the 
single-crystal-silicon material which follows this exposes. Furthermore, the 
ctenidium-like electrode 55 is formed also in the piece side edge side of said support 
edge 29b. 

[0023] Furthermore, the both-sides edge of moving part 23 is united with the support 
edges 29a and 29b through the insulating section 56. For this reason, the 
ctenidium-like electrodes 50 and 51 of moving part 23 get into gear in the state of 
non-contact, respectively to the ctenidium-like electrodes 53 and 55 of the support 
edges 29a and 29b, and form the auxiliary driving means. And electrical connection of 
the printed circuit 58 pulled out from the external connection pad 57 of support edge 
29b is carried out to the single-crystal-silicon material of moving part 23 through the 
silicon oxide (not shown) which is an insulator layer. 

[0024] According to this operation gestalt, if an electrical potential difference is 
impressed between moving part 23 and the support edges 29a and 29b through the 
external connection pads 52 and 54 and the external connection pad 57, electrostatic 
attraction will arise, respectively among the ctenidium-like electrodes 50 and 53 
which get into gear, and among the ctenidium-like electrodes 51 and 55 which get into 
gear, and compressive force will be given to moving part 23. For this reason, a part of 



energization force of the thickness direction of said moving part 23 which curved can 
decrease, and moving part 23 can be reversed by low driver voltage like the 
above-mentioned. Since others are the same as that of the above-mentioned 1 st 
operation gestalt, explanation is omitted. 

[0025] It is not necessary to necessarily perform closing motion of a contact by 
ordinary pressure, and a contact may be opened and closed in the decompressed seal 
space, and gases, such as an argon, nitrogen, and 6 sulfur fluorides, may be filled up 
with the above-mentioned operation gestalt in seal space. It is because generating of 
the insulator layer by the arc between contacts. Joining of a contact, and degradation 
can be prevented. 
[0026] 

[Effect of the Invention] According to the micro relay concerning claim 1 of this 
invention, the traveling contact prepared in the center section of the curving moving 
part displaces greatly in the thickness direction, and attaches and detaches to the 
stationary contact of a couple, and it is made to flow through these so that clearly 
from the above explanation. For this reason, securing desired contact pressure, a 
desired distance between contacts can be secured simultaneously and 
pressure-proofing is high. Moreover, it consists of a sheet metal base material of a 
single crystal, and since the moving part itself is light, an inertia force is small [ the 
moving part ]. For this reason, it is hard to produce fatigue breaking and excels in 
endurance. Furthermore, since a traveling contact contacts the stationary contact of 
a couple directly and makes it flow, while frequency characteristics are high, the 
insulation between I/O and between like-pole terminals is high [ resistance in case a 
contact turns on unlike a solid-state-switching component is small, and ]. And the 
moving part where fixed support is carried out so that it may curve to one side can 
displace in the thickness direction through a driving means. For this reason, according 
to the invention in this application, the self-hold mold micro relay stabilized 
bidirectionally is obtained. According to claim 2, it has considered as the diaphram 
configuration which carried out fixed support of the perimeter edge of moving part. 
For this reason, it is hard to produce a twist in moving part, and per piece of a contact 
does not arise. Since moving part is driven with the electrostatic attraction which 
impresses an electrical potential difference and is produced according to claim 3, little 
knot electrotyping micro relay of power consumption is obtained. Since according to 
claim 4 the fixed substrate is provided so that it may counter at intervals of 
predetermined to the table rear face of moving part, the micro relay which is a seal 
mold, and can open and close at least 2 sets of stationary contacts by turns is 
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obtained. According to claim 5, a fixed substrate is glass material . or 
single-crystal-silicon material, and since a micro-machining technique is applicable, 
the micro relay with high productivity is obtained. Since an energization means to 
increase the energization force of the thickness direction of moving part is 
established according to claims 6 and 7, it becomes easy to secure desired contact 
pressure. Since the energization force of the thickness direction of moving part in 
which the auxiliary driving means curved is decreased at the time of actuation 
according to claims 8, 9, and 10, reversal actuation of moving part becomes quick and 
driver voltage can be reduced. Since it is arranged in the seal space where moving 
part was decompressed according to claim 11, the air resistance of moving part 
decreases and an operating characteristic improves. According to claim 1 2, since it is 
filled up with the insulator layer generating prevention gas in seal space, it is hard 
coming to generate the poor insulation based on the arc between contacts, and 
endurance and dependability improve. According to claim 13, since an impact absorber 
absorbs the oscillation from the outside etc. and eases, it is effective in the micro 
relay which malfunction cannot produce easily being obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the micro relay concerning the 1st 
operation gestalt of the invention in this application. 

[Drawing 2] The component of the micro relay shown in drawing 1 is shown, and, for 
drawing (a), the top view of an up fixed substrate and drawing (b) are [ the top view of 
a movable substrate and drawing (d) of the bottom view of an up fixed substrate and 
drawing (c) ] top views of a lower fixed substrate. 

[Drawing 3] It is the top view showing the movable substrate of the micro relay 
concerning the 2nd operation gestalt. 

[Drawing 4] It is the top view showing the movable substrate of the micro relay 
concerning the 3rd operation gestalt. 
[Description of Notations] 

10 [ — 21 A movable substrate, 22 / ~ A junction field, 23 / — 25 Moving part, 27 / 
— A traveling contact, 30 / — 31 An up fixed substrate, 32 / — 33 A stationary 
contact. 34 / — An actuation electrode, 31a 32a. 33a, 34a / — 40 A through hole, 41 



/ — A piezo-electric thin film, 50, 51. 53. 55 / — A ctenidium-like electrode, 56 — 
Insulating section. ] — 11 A lower fixed substrate. 12 — 13 A stationary contact, 14 
— An actuation electrode. 20 
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